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bring about an abnormal distribution of air space between the tubes 
and pulmonary tissue. It must be confessed that after due con¬ 
sideration of the various theories advanced it would seem that 
Ewart’s hypothesis is the broadest and the most logical. 

Conclusions. 1 . Bronchiectasis is a not infrequent clinical 
condition, and is too often mistaken for pulmonary tuberculosis. 

2. The possibility of a foreign body or syphilitic stenosis must 
always be excluded as etiological factors. 

3. Skiagrams are helpful in the case of a foreign body, but 
bronchoscopy should be carried out to exclude a foreign body and 
to treat a possible stenosis of a bronchus. 

4. The etiology is manifold, but the inflammatory causes are 
the most common. 

5. Of the various theories that advanced by Willinm Ewart is 
the most rational and scientific. It considers a faulty distribution 
of air space as a predisposing factor common to all eases. The 
general mechanism of dilatation is found in obstruction in the 
broadest sense of the word. 
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Tiie spontaneous rupture of the spleen in the course of typhoid 
fever is sufficiently rare to warrant the report of a case, more espe¬ 
cially as in this instance it was possible to make the diagnosis and, 
by prompt operation, to save tiie life of the patient. Only 12 other 
eases are recorded in the literature. In 9 of these the condition 
was discovered at autopsy. In the 3 remaining cases it was found 
in the course of operation done for supposed intestinal perforation. 
None of these cases recovered. 

A physician, aged thirty-six years, was admitted to the New York 
Hospital on February 20, 1913, with the diagnosis of probable 
typhoid fever. Up to the onset of his symptoms, seven days before, 
lie had never been seriously ill in his life. He had never had mala¬ 
rial fever nor any other disease likely to lead to enlargement of the 
spleen. At the onset the symptoms were those of a catarrhal cold, 
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sore throat, mid slight cough. With these were increasing fever, 
headache, general body pains, malaise, weakness, and troublesome 
nausea. 

Physical Examination. Muscular, well-nourished body. High 
color and flushed face. Moist, slightly coated tongue. Thro,at 
somewhat congested. Chest well-developed. Lungs show every¬ 
where normal resonance. Good vesicular, respiratory murmur. 
No adventitious sounds, except an occasional sonorous rhonchus. 
Heart normal in size and position. Apex-beat felt in fifth space, 
8 cm. to left of the midsternal line. Sounds elenr and normal in 
character. Action regulirand strong. Pulse large, full, and slightly 
rapid. Palpable arteries normal. Abdomen full and soft. No rose 
spots. Liver dulness extends in mamillary line from the sixth rib to 
the free border. Liver edge not felt. Both kidneys indistinctly felt; 
not tender. Area of splenic dulness is considerably increased and 
extends from the eighth to the eleventh rib and anteriorly 3 cm. 
beyond the costal margin. The edge of the spleen is distinctly felt, 
even with quiet respiration. On deep inspiration it extends fully 
4 cm. below the costal margin. It is unusually broad; its edge is 
blunt and rounded and its consistence noticeably firm and tense. 
Palpation of the spleen causes distinct tenderness. The extremities 
arc normal. There is no enlargement of the superficial lymph 
nodes. On admission temperature was 100.4°; respirations, 22; 
pulse, 88. 

February 21. The patient passed a restless night, with much 
headache and general discomfort, and these symptoms continued 
throughout most of the day. At 7.15 p.m. he complained of a 
sudden, sharp, stabbing pain in the left hypochondrium. This was 
soon followed by severe aching pain in the left shoulder, which 
radiated somewhat down the left arm. Soon after the onset of the 
pain he vomited a small quantity of clear fluid and broke into a 
profuse perspiration. The pain was so severe as to require an 
injection of morphine. The respirations were rapid and shallow; 
there was marked tenderness to pressure just below the costal 
margin, where the spleen could be distinctly felt, and slight rigidity 
of the upper part of the left rectus muscle. At times the pain was 
felt somewhat in the right hypochondrium. 

February 22. The severe pain in the left side and left shoulder 
continued throughout the night, in spite of a second injection of 
morphine. When seen in the morning the patient looked much 
more seriously ill. His eyes were sunken, his features drawn and 
anxious, his respiration i shallow and hurried. There was still 
distinct tenderness in the left hypochondrium and slight muscular 
rigidity, so that the spleen could not be felt distinctly. The area 
of splenic dulness, however, seemed larger than on admission. 
Elsewhere the abdomen was soft and showed no tenderness on 
palpation. At the base of the left chest posteriorly the respiratory 
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murmur was feeble, and a distinct friction sound could be heard 
both on inspiration and expiration. The spontaneous pain had 
lessened, but was aggravated by the slight dry cough that was 
present. The ache in the left shoulder and left supraclavicular 
fossa persisted. 

February 23. The patient passed a restless, uncomfortable 
night, complaining chiefly of headache nnd nausea. At times he 
was slightly delirious. During the day his general condition and 
appearance improved much, nnd he was able to take nnd retain 
a fair amount of liquid food. The bowels were moved satisfac¬ 
torily by an enema. The pain in the left side had ceased to be 
troublesome, but there was still slight tenderness in the left upper 
quadrant. The physical signs in the chest were unchanged, and 
it was still impossible to determine the nature of the violent attack 
he had had two days before. The occurrence of a pulmonary in¬ 
farct was suspected, but neither the symptoms nor the physical 
signs were sufficiently characteristic to justify that diagnosis. 
The extremities showed no indications of thrombophlebitis. 

February 24. The patient’s general condition hnd still further 
improved nnd he passed a comfortable day and night nnd seemed 
to be settling down to a fairly normal typhoid course. Although 
the Widal test was still negative, blood cultures taken on February 
21 showed a Gram-negative bacillus which resembled the Bacillus 
typhosus, nnd which two days later was identified positively as 
such. 

On the morning of February 25 the patient awoke refreshed 
after a comfortable night. At 8.30 A.M., however, he had an 
attack of coughing nnd immediately afterward complained of the 
same severe pain in the left hypoehondrium nnd left shoulder. 
This pain continued throughout the morning, nnd was accompanied 
by profuse sweating and by the same startling chnnge in appear¬ 
ance and general condition. When seen by one of us (Conner) 
about 11.30 A.M., he had, in even more marked degree, the sunken 
eyes, the pinched features, and anxious look that had characterized 
his first attack. His pulse was rapid, small, and soft; his respira¬ 
tions also were rapid, the skin was covered with cold sweat, nnd 
he complained of weakness and nausea. It was evident that 
something serious had happened, nnd that his condition was growing 
progressively and rapidly worse. Examination of the chest showed 
no change from that of the preceding days, Aside from some 
diminution of the respiratory murmur at the left base posteriorly 
and a few rales the pulmonary signs were normal. There was 
dulness on percussion over the greater part of the left side of the 
abdomen and in the left flank, nnd some rigidity and tenderness 
in the left upper quadrant. The rest of the abdomen was soft 
and while having a somewhat boggy feel, was not tender. The 
liver dulness was normal. Drs. William A. Downes nnd S. W. 
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Lambert were called in consultation, and it was agreed by all of 
us that the symptoms indicated a rupture of the spleen. This 
diagnosis was arrived at by considering the location of the pain, 
tenderness, and muscular rigidity; by the absence of signs pointing 
toward other likely complications, such as intestinal perforation 
and pulmonary infarction, and by the fact that the spleen had 
been recognized as being unusually large and tense for the early 
days of typhoid fever. With the hope of obtaining some con¬ 
firmation of severe hemorrhage a blood examination was made 
about three and a half hours after the onset of the pain, and when 
the symptoms pointed strongly to an alnrming loss of blood. The 
examination gave the following results: Red cells, 5,280,000; 
hemoglobin (Sahli), 85 per cent.; leukocytes, 35,000. 

In spite of these apparently inconsistent blood-findings an imme¬ 
diate exploratory operation was decided upon, and at 1.45 p.m. 
(five and a quarter hours after the onset of the symptoms) the 
patient was taken to the operating room. The temperature, which 
at 8 A.M. had been 1011.8 0 , was 100°, respirations 32, pulse 118, 
Dr. Downe3, under local anesthesia, opened the abdomen by a ver¬ 
tical incision through the middle of the left rectus muscle. Upon 
opening the peritoneum the abdomen was seen to contain a large 
amount of blood. The patient was therefore given nitrous oxide 
gas and ether (by Dr. Thomas L. Bennett) and the incision was 
rapidly enlarged to an extent of eight inches. A tremendous 
quantity of fresh and clotted blood, estimated at from one and 
a half to two quarts, escaped from the abdomen. The left hand 
was passed immediately to the pedicle of the spleen which was 
grasped between the index and middle fingers, and the spleen 
delivered through the wound with the right hand. At this point 
the pedicle was caught with a long, straight, rubber-covered clamp 
placed close to the spleen. The vessels were then ligated, about 
two inches proximal to the clamp, with No. 2 chromicized catgut. 
The larger blood-clots were rapidly removed; one old and lami¬ 
nated clot, fully an inch thick, conforming to the size and shape 
of the phrenic surface of the spleen, was found high up under the 
diaphragm. The abdomen was closed by layer sutures without 
drainage. Time of open tion, twenty minutes. 

When the hand was first passed behind the spleen, lying in its 
bed, a rent in the capsule, fully three inches in length, was 
encountered, running along the posterior border, and during the 
manipulation this rent was so enlarged by the time the organ was 
brought out of the wound that the capsule had been stripped from 
almost half its surface. 

In spite of his critical condition on the operating table, which 
required an intravenous infusion of salt solution, the patient 
improved steadily during the succeeding twelve hours. His loss 
of fluid was replaced by saline solution given by hypodermoclysis 
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and by the Murphy "drip.” At 10 p.m. the hemoglobin percentage 
had fallen to 02 and his leukocytes numbered 08,000. On the 
following morning (February 20) the pulse had fallen to below 100 
and his general condition was satisfactory. At 2 p.m. an examina¬ 
tion of the blood gave the following results: Red cells, 2,S1O,O0O; 
hemoglobin, 5S per cent.; leukocytes, 30,400. 



Chart of case of spontaneous rupture of the spleen in typhoid fever. 

On March 2 the patient complained of some pain in the left 
shoulder. There was no cough or other symptoms, but examination 
of the left chest posteriorly revealed an area of dulness over the 
middle portion of the lower lobe and, corresponding to this, a 
small area over which bronchial breathing and bronchophony 
could be heard. At that time the extremities showed no signs 
of thrombophlebitis. 

March 3. Widal test positive. 

March 5. Slight tenderness on pressure over the lower part of 
the left calf. The median basilic vein of the right arm was throm¬ 
bosed at a point distal to the place of the infusion puncture at the 
time of the operation, and showed ns nil indurated, tender cord 
8 cm. long. The area of bronchial breathing in the left lower lobe 
had disappeared, but over the lower half of the lower lobe there 
was marked dulness, absence of breath sounds and fremitus, and 
distant nasal voice. There was slight cough and occasional pain’ 
in the left axilla, but no expectoration. 

During the next few days the tenderness in the left calf became 
more pronounced and more extensive, and a similar area of tender¬ 
ness appeared in the right calf, together with an indistinct elongated 
area of induration. These indications of thrombophlebitis gradually 
subsided, as did also the signs of pulmonary infnrction. 

By March 15 the temperature had reached normal and the 
patient was convalescent. 

On March 31 lie was able to leave the hospital, and one month 
later had regained his lost weight and seemed in almost his usual 
health. 
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Table op Blood Examinations. 


Date. 

Ited cells 

Hemo¬ 
globin, 
per cent. 

Leuko¬ 

cytes. 

Polymorph o- 
nuclears. 

Lymphocytes and 
largo mononuclears. 


Feb. 20, 1013 



8.800 

71 

17 


11 


Feb. 22. 



13,400 

GO 

30 


10 


Feb. 25. 12 w. 

5.2S0.00C 

85 

35,000 

87 


13 


Feb. 25, 10 p.u. 


02 

08,000 

01 


0 



teb. 20, 2p.it. 

Feb. 28 

2,800,000 

58 

30,400 

80 


14 


Normo- 



24,800 

07 

22 


10 

Myclo- 

cytca 

and 



Mar. 1 








normo- 


58 

30,000 

83 


17 


Normo- 

blnsts. 

Mar. 12 


02 

15,800 

82 


17 


Mar. 23 


71 






Pathological Report (l)r. Tytler). The spleen is of about 
normal shape, swollen, and firm, and measures 14 cm. in length 
by 11 cm. maximum width by 7 cm. maximum thickness. Weight, 
375 grams. The anterior border shows, one shallow notch near 
the anterior extremity. The capsule shows an extensive tear 
starting about the middle of the anterior border, following that 
border to the posterior extremity, thence obliquely across the renal 
surface to the middle of the posterior border, and thence along 
that border almost to the anterior extremity. The llnp formed 
by this tear is loose and completely separated from the diaplirag- 
mntic surface. The capsule itself is thin, smooth, and transparent 
everywhere. 

The separate mass of blood-clot received was removed from the 
diaphragmatic surface, it is disk-shaped and measures about 
12 cm. in greatest diameter by' 2 to 3 cm. in thickness. It is 
firm, dark reddish brown, and on section shows a definite lamin¬ 
ated structure. 

The surface of the spleen over the area from which the cap¬ 
sule was separated is smooth, dark red in color, and Shows no 
laceration or rupture. On section the spleen cuts readily, leaving 
a swollen, congested, slightly indurated cut surfnee in which the 
lymph follicles and trabecula: can just be distinguished. 

Microscopic sections show the spleen pulp much congested 
and packed with large phagocytic endothelial cells both in and 
between the sinuses. The cndotheiinl lining of the sinuses is 
swollen and shows some proliferation. Small leukocytes are 
seen in the sinuses and between them. The pulp cords are 
compressed and the lymphocytes relatively fewer than natural. 
The lymph follicles are of about nntural size and show no signifi¬ 
cant lesions. The whole picture corresponds to the usual findings 
in the spleen of typhoid fever. 

The capsule in the section examined (from the hepatic surface) 
shows no abnormalities, ft is of natural thickness, and consists 
of mature fibrous tissue, with no cellular infiltration. 
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Discussion. The reasons for the diagnosis of rupture of the 
spleen have been given. The condition probably would not have 
been recognized had it not been for the fact that attention had 
been directed to the spleen by reason of its unusually large size 
and firm consistence. When once the possibility of its rupture had 
been thought of the symptoms seemed to correspond so perfectly 
with what might be expected under such circumstances that the 
diagnosis could be made without much hesitation. 

Two further points of interest deserve mention. The discovery at 
operation of a layer of old, laminated clot lying directly over the 
dorsum of the spleen made it certain that the acute symptoms 
which appeared three days before the day of operation indicated 
the time of the first rupture of the splenic cnpsulc. These symp¬ 
toms had entirely subsided before the second attack of pain, which 
followed immediately upon an attack of coughing. At this time 
evidently there was cither an increase in the rupture of the capsule 
or a displacement of the old clot and subsequent uncontrollable 
bleeding from the site of the old tenr. The subsidence of the 
symptoms after the first attack of pain suggests the possi¬ 
bility that, rarely, a rupture of the capsule of the spleen may 
be followed by spontaneous cessation of the bleeding and 
recovery. 

The second point of interest rclntes to the character of the blood, 
as shown by examination, at a time when all the symptoms indi¬ 
cated an alarming internal hemorrhage. At that time the red 
cells numbered over 5,000,000 to the centimeter and' the hemo¬ 
globin percentage was 85. This apparent inconsistency was inter¬ 
preted ns meaning that the hemorrhage had occurred so rapidly 
that there had not been time for the circulating blood to take 
up any appreciable amount of fluid from,the tissues, and that 
the blood in circulation, while grently reduced in volume, was 
as yet unchanged in consistence. On the day after the operation 
the rcd-celi count was 2,800,000 and the hemoglobin was 58 per 
cent. It is interesting to note that although before the operation 
the red cells showed no material change in concentration, the 
circulating leukocytes had already increased to 35,000. That 
rapid, severe hemorrhage is followed by a rise in the number 
of leukocytes and in the percentage of polymorphonuclear cells 
is well recognized; but we have been able to find no mention of 
the fact, illustrated in the present case, that this increase in the 
leukocytes occurs much earlier than do the other characteristic 
blood changes—namely, the fall in the number of red cells and in 
the percentage of hemoglobin. 

Spontaneous rupture of the acutely swollen spleen is a rare 
occurrence, but has been encountered in the course of various fevers. 
In tropical malarial fever it has been seen in a considerable number 
of cases. More rarely it has been observed in typhus, relapsing, 
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and typhoid fever. In the case of the last-named disease, Melchior 1 
has been able recently to collect but twelve authentic instances 
of such spontaneous rupture."- Since his careful review of the sub¬ 
ject no further cases have appeared in the literature. The rarity 
of this complication in typhoid fever may be further shown by the 
following statistics: Cursebmann* found two instances of it among 
577 autopsies in cases of typhoid. Among 2000 typhoid autopsies 
in the Munich Pathological Institute it was observed 6 times (one 
of these was in a case of abscess of the spleen*). Among 474 fatal 
cases of typhoid observed in St. Jacob’s Hospital, in Leipzig, 
between the years 1880 and 1907, no instance of rupture of the 
spleen was seen. 6 

Bryan, 6 of Richmond, Va., has reported an interesting case of 
spontaneous rupture of the spleen in the course of typhoid fever, 
and has attempted to assemble all the reported cases; but in his 
collection of 28 cases he has included indiscriminately cases of 
ruptured spleen in typhus, relapsing, and malarial fever as well 
as in typhoid fever. 

All of the 12 cases of spontaneous rupture in typhoid collected 
by Melchior occurred in males. Ten of those were adults, and 2 
were boys, aged respectively eight and ten years. 

As regards the time of the disease at which the rupture occurred, 
in 5 of the 13 cases (including our own) the signs of rupture appeared 
during or at the end of the second week; in 2 cases during the third 
week; in 1 at the end of ti e fifth week; in 1 during convalescence, 
and in 1 during an apparent relapse. In 3 cases there was no 
information upon this point. 

The site of the rupture is mentioned in 7 of the 13 cases. In 
3 instances this was in the region of the liilum; in 2 enses, near 
the lower pole; in 1 on tbe diaphragmatic surface, and in 1 (our 
own) along the posterior border. Usually the tear has been linear. 
In 1 case it was stellate; in 1 angular; in 1 it extended almost around 
the spleen near its middle. In most of the enses the tear has 
involved not only the capsule but the parenchyma as well. In 
our own case, however, and in that of Kammerer’s, the tear was 
confined to the capsule; but in spite of this fact the hemorrhage 
in both cases was enormous. 

1 Die Spontanrupturen der Mile in Ycrlauf und Gelfogo des Typhus, nbdomin.iUs. Centralbl 
f. d. Grenzgcb. d. Med. u. Chir., 1011, xiv, 810 and 897. 

* MelcKoir’s collection Includes thirl cen cases, but one of tbeso (Caso 0) obviously cannot 
be regarded as an Instance of epontam ous rupture. 

* Dor Untcrlcibslyphus, Wien, 1893. 

« Holachcr. Uebcr die Komplicatlonei be! 200 Fallen von letalem Abdominaltyphus, MQneh. 
med. Woch., 1891, p. 43. 

* Berg, Statistic der imKrankcnh auso St. Jakob in Leipzig In den Jahren. 1884-1893, behendelten 
FAllo von Typhus abdominalia, Inaug. I >iss., Leipzig, 1893. Flokowaky, Statitik der in Ifranken- 
hauso St. Jakob in Leipzig w&hrend der Jahro 1893-1907, behandeltc Ffillo von Typhus abdom- 
inalis, Inaug. Disa., Leipzig. 1007. 

* Spontaneous llupturc of the Spleen in the Courso of Typhoid Fever, Ann. Surg., 1909, i. 
857. 
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The duration of the symptoms in the cases of rupture of the 
spleen has varied from a few hours to two or three days. In 
Erichsen’s case death is said to have occurred in a few minutes. 

In 9 of the 12 cases collected by Melchior the condition was recog¬ 
nized only at autopsy. In the 3 remaining cases (Kammcrer 
West and Dudding, Bryan) the rupture of the spleen was discovered 
in the course of an operation done for supposed intestinal perfora¬ 
tion. None of these cases recovered. . 

The symptoms of rupture of the spleen fall into two quite dis¬ 
tinct groups: (1) the local symptoms of the rupture and of irritation 
of the neighboring peritoneum by the extrnvasated blood, and 
(2) the general symptoms of severe internal hemorrhage. In most 
of the cases described pain seems to lmve been the first symptom, 
although the location and character of the pain have usually not 
been given in much detail. In our own ease there was severe 
pain referred to the splenic region, and also very severe pam m 
the left shoulder and in the left .supraclavicular fossa. In West 
and Duckling's ease the pain is said to have been referred to 
the central part of the abdomen. In addition to the pain there 
had usually been some tenderness and muscular rigidity in the 
left upper quadrant of the abdomen. In one of Cl.rostowsk. s cases 
the tenderness was extreme. The general symptoms, due to the 
progressive loss of blood, have been increasing collapse, pallor, 
rapid pulse, with failing temperature, restlessness, thirst, etc. in 
one ease (Bryan) instead of a fall in temperature there was a rise 

t0 The diagnosis of rupture of the spleen in the course of typhoid 
fever rests upon the association of the signs of local trouble in the 
left upper quadrant of the abdomen (pain, tenderness, muscular 
rigidity), with the evidences of progressive internal hemorrhage. 
In most cases the diagnosis ought not to be difficult if on y t 
possibility of the occurrence of such a rupture is borne in min . 
In our own ease this possibility was suggested by the fact that the 
spleen had been recoguizeo as being unusually large for the ea y 
days of typhoid fever. The difficulties of diagnosis will naturally 
be greatly increased in cases which are already gravely ill or m 
which delirium or great apathy mask the local symptoms. In t 
three earlier eases operated upon the condition suspected was that 
of intestinal perforation or perforation and hemorrhage. 

Prognosis . Although all of the twelve previously reported eases 
have died, the evidence in our case that the first rupture turret 
three days before the appearance of the symptoms which led to 
the operation, suggests the possibility that such a rupture may m 
rare instances be followed by spontaneous recovery. In general it 
may be said, however, that the only chance of recovery lies in the 
prompt recognition of the condition and in immediate operation. 
In most instances the loss of blood has been so rapid and severe 
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that the delay of even a few hours would greatly imperil the chance 
of recovery, so that in any case in which there is a reasonable 
probability that the condition is one of rupture of the spleen the 
safest procedure would seem to be the making of a small exploratory 
incision under local anesthesia, as was done in the present case. 
If a rupture is found there seems to be no question that the prompt 
removal of the organ is greatly to be preferred to any attempt to 
check the bleeding by merely packing the wound in the spleen. 

A summary of the twelve cases already reported is as follows: 

Case I.—Niickel, 7 1839. A robust man, aged twenty-five years, 
was seized with diarrhea fourteen days before death. Two days 
before death he took to his bed with abdominal pain. Then fol¬ 
lowed collapse, pallor, sweating, cold extremities, and death. 

Autopsy. Large, soft spleen, in the lower part of the outer 
surface of which was an angular tear three to four lines wide. Left 
hypochondrium filled with blood which extended throughout the 
left side of the abdomen as far ns the true pelvis. There were 
numerous ulcers in the ileum. 

Case II.—Heimnnn, 8 1813. In nn account of a typhoid epidemic 
in Moscow is a brief reference to a case in which the enlargement 
and softening of the spleen was so great that the capsule, stretched 
to its utmost, finally burst and the softened material almost filled 
the left side of the abdominal cavity. 

Case III—Erichsen, 0 1361. A vigorous man, who had passed 
through typhoid fever and was almost ready to be discharged, 
suddenly collapsed and died "in a few minutes.” The autopsy 
showed the abdomen to be filled with nn enormous quantity of 
liquid and clotted blood. The pancreas was surrounded by a mass 
of clot as large as a child’s head, which extended to the hilum of the 
spleen. The spleen formed a flaccid sac, seven inches in diameter, 
composed of grumous, confluent, livid-red parenchyma, in which 
no trace of normal splenic structure could be seen. In the region 
of the hilum were three or four tears about one inch in length. 
Liver was cirrhotic, enlarged, and anemic. 

Case IV.—Delnfield, 10 1875. Boy aged eighteen years, two 
weeks before had caught cold; was seized with cough, fever, coffee- 
ground sputa; had a little pain in the right side of the chest. 
Was worse every afternoon. No diarrhea, headache, or epistaxis. 
October 27: Tongue clean; pidse, 100; temperature, 99f°; bowels 
regular; urine 1010, no albumin. Coarse rales over both lungs. 
October 29: Pulse, 100 to 112; temperature, 99}° to 1021°. October 
'30: Pulse 114 to 122; temperature, 100° to 103,-°. October 31: 

* Ruptur dcr vcrgrSssertcn und erveieherten Mil*. Med. Zcit. des Vercin3 f. Ilcilkundo in 
Pr., 1839, No. 19; Ref. Schmidt's Johrb., 1810, xxviii, 49. 

* Der Typhus in Mosjauer Militarriiitnl wahrend dcr Herbst und Wintomonnto des Jahrcs, 
1840-1841, Hufeland’a Jour, dcr prakt. Heilkunde, 1843, xevi, 03. 

* Zwci Ffilla von innerer Blutung, Si. Petersburger med. ZcitBch., 1801, i, 71. 

n Through the courtesy of Dr. Delhfield. these notes were copied from his case-book, 
vot. 147, NO. 3.-—MARcli, 1914. 12 
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Pulse, 104; temperature, 100j°. November 1: Pulse, 96 to 120; 
temperature, 99° to 98*°. November 2: Pulse 98 to 120, tempera¬ 
ture 99 to 981°. November 3; Improving today, sat up. Novem¬ 
ber 7: Complained of weakness; stayed in bed. November 10: 
Suddenly grew much worse. At 2 p.m., pulse, 145; temperature, 
104i°. At 8 p.m., Pulse, 144; temperature, 105|°. November 11, 
at 2.30 A.M. patient was found in the hall dying. Died at 3 A.M. 
Autopsy: Brain had a slight increase of serum beneath; heart 
normal; lungs, moderate bronchitis; liver normal. Spleen weighed 
fourteen ounces with a large rupture extending all around it at 
about its middle. In the peritoneal cavity there was a large amount 
of blood. Large intestine normal. Along the entire length of the 
ileum solitary and aguinated glands very much swollen and a few 
of them ulcerated. Small nodules in mucous membrane. Mesen¬ 
teric glands very much swollen. 

Case V.—Wittmann, 11 1876. Boy aged ten years. Admitted to 
the hospital on sixth day of illness. Persistent high fever, delirium, 
and bleeding from mouth and bowels. Tenderness over the cecum 
and spleen. Splenic dulness much increased. From the eighth 
day of illness on there was increasing tenderness of abdomen, 
especially in the region of the spleen. On the thirteenth day there 
was a rapid fall of the persistently high temperature to subnormal, 
symptoms of acute collapse, and death. Autopsy: The abdominal 
cavity contained one and one-half pounds of liquid and clotted 
blood. Spleen enlarged fourfold, soft and pale. On the outer 
border there was a tear one inch deep and two and one-half inches 
long, beginning near the hilum, running to the outer border, and 
ending on the upper surface. A second shallower and shorter tear 
began at the hilum, where it was joined with the first tear and 
extended down toward the tip of the spleen. Peyer’s patches were 
swollen and in part ulcerated. The mesenteric glands much enlarged. 

Case VI.—Chrostowski, 11 1885. Blacksmith, aged twenty-seven 
years. Had been ill several days when first seen. Temperature, 
40.3° C.; pulse, 100; respirations, 24. Two days later became 
delirious; desperately attempting to get out of bed. Great ten¬ 
derness in the region of the spleen. High temperature and 
rapid pulse and respirations. Abdomen enormously enlarged. 
•Became unconscious during the night and died the next morning. 
Autopsy: The spleen was six times its usual size; the outside was 
covered with thick, dark blood. The verticnl rupture of the spleen 
was 8 to 10 cm. long. 

Case VII.—Chrostowski, 1 ’ 1885. Male, aged eighteen years. 
Ill in bed six days before admission to the hospital. On twenty- 

ii AbdominaJt/phus mit Miliruptur, Jnhrb. f. Kinderhcilk., 1876, Jx. 329. 

i* Ruptures of the Spleen in General, and Two ouch Cases Occurring In Typhoid Fever, Hoyer- 
scho Denkschrift. Warschau, 1885 (Polish); Ref. Virchaw-Hirech, 1885. U. 30. 

*• Loc. cit. 
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second day the temperature still was high; patient was delirious. 
The next day the temperature fell to normal and the patient seemed 
better, but on the following day he died. Autopsy showed the 
spleen considerably enlarged and surrounded by thick, coagulated 
blood. The spleen showed a rupture of the capsule 3 cm. long, 
which extended into the splenic pulp. 

Case VIII.—Aaser, u 1898. Man, aged twenty years. Patient 
had typhoid fever of fourteen days’ duration, arid died a half- 
hour after admission to the hospital. Autopsy showed a rupture 
of the spleen so extensive that u portion of the organ was almost 
completely severed from the rest. 

Case IX.—Kammcrer, 1 * 1902. The patient wns in the third 
week of typhoid fever. No trauma. Sudden restlessness and signs 
of internal hemorrhage. Diagnosis of intestinal perforation. 
Operation: Large amount of blood in belly. Intestine intact. 
Greatly enlarged spleen surrounded by clot. Capsule showed a 
tear four inches long, through which the splenic tissue protruded. 
Extirpation of spleen. Diath after twelve hours. The rupture 
involved the capsule only. 

Case X.—Craig, 16 1904. Soldier, aged twenty-three years.' Ill¬ 
ness of eight days before admission to the hospital on September 
12. Temperature reached normal before October 3. On that day 
the patient felt cold and sleepy. Temperature subnormal. Slight 
delirium. Next day had severe pain which wns referred to the 
left hypochondrium. This pain increased on the following day. 
Gradual collapse and death on October 7. Autopsy: Typhoid 
ulcers in the ileum. Coil:: of small intestine were adherent and 
covered with purulent oxi date. Appendix was inflamed. Spleen 
was greatly enlarged (20 by 11 cm.), and surrounded by a great 
mass of blood. Tear in the spleen wns 3 cm. long and 1 cm. deep, 
from which the splenic tis:ue protruded. 

Case XI.—West and Dudding, 17 190B. Soldier, nged twenty- 
five years. Was admitted to the hospital on the third day of his 
illness. FeVer ran a mild course, with few symptoms, until the 
ninth day (March 3), when at 8.45 a.m. he complained of severe 
pain in the middle of the abdomen. When seen fifteen minutes 
later he was in a collapsed condition, somewhat restless, with a 
rapid, weak pulse, and with the abdomen tender, distended, and 
tympanitic. Perforation was suspected. Operation: Abdomen wns 
filled with blood. No perforation discovered. Spleen suspected 
as being the source of the bleeding, but because of the bad condi¬ 
tion of the patient the abdomen was closed. Death occurred ten 


u Milzruptur ve<l tyfoldfeber, Titlskr. f. d. norsko Laegefor, Christiania, 1898, rviii, 565. 

1J Hemorrhage from the Spleen in Typhoid Fever, Ann. Surg., 1903,1, 288. 

» Rupture of the Spleen: Report of Two Cases, Med. News, 1904, Ixrxiv, 780. 
u A Case cf Enteric Fever with Spontaneous Rupturo of the SpIocD. Jour. Royal Army 
Med. Corps, London, 1006, vij* 183; Ref. Lancet, 1900, I*. 1239. 
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minutes later. Autopsy: Spleen was greatly enlarged, weighing 
two pounds two and one-half ounces. Capsule showed a tear three 
inches long on the diaphragmatic surface, and was extensively 
separated bv a clot. Typhoid ulcers in the ileum and colon. 

Case XII—Bryan, 18 1909. Man, aged thirty-one years. Was 
admitted to the hospital November 2 having been ill for one week 
with fever and headache. Complained of some pain on the left 
side under the ribs. Ran a persistently high fever for the next 
twelve days. No trauma. On the evening of November 14 the 
temperature became higher than usual (106°), and the pulse rapid 
and weak. The face was pinched; nose and extremities were 
cold, there was moderate dyspnea. The belly was hard, resistant, 
and tympanitic, but not distended. Diagnosis: Perforation and 
hemorrhage. Operation: The abdomen was opened along the outer 
border of the right rectus muscle.. No perforation was found, 
although thickened Peyer’s patches were evident. Blood in large 
quantities was found in the pelvis and in the region of the spleen. 
Spleen was removed. In spite of saline infusion and other measures 
to combat the shock and loss of blood, death followed one hour 
later. The spleen measured 18 by 9 cm., and weighed fourteen 
and two-third ounces. The rupture, situated at the lower pole, 
was stellate, everted, and crater-like. It covered an area 2.2 by 
3.8 cm., and extended into the tissue of the organ. 


A STUDY OP THE PATHOLOGY OP THE THYROIDS FROM 
CASES OF TOXIC NON-EXOPHTHALMIC GOITER. 

By Louis B. Wilson, M.D., 

DJRECTOB or LABORATORIES, MAYO CLINIC, ROCHESTER, MINNE80TA. 

(Presented beforo the Stalo Medical Society, Minnesota, October 2, 1013). 

Inroduction. That a secretion from the tliyroid gland is the 
cause of the toxic symptoms in goiter has not yet been positively 
proved. Indeed, the proof is still somewhat incomplete that 
any secretion from the thyroid may be found in the circulating 
blood. However, evidence is slowly accumulating which it seems 
likely will ultimately prove both these propositions beyond perad- 
venture. , 

Five years ago 1 I gave a detailed analysis of the pathology of 
259 thyroids removed from patients listed clinicaly as "exoph¬ 
thalmic goiter” from January 1, 1905, to May 10, 1908, and, 
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